Methanothermococcus thermolithotrophicus (DSM 2095) , obtained from the Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ, Braunschweig, Germany) was grown at 65 °C as previously described (Wagner et al., 2017) .
Protein fractions have been enriched and purified using the shotgun approach as described in (Vögeli et al., 2018) . The purification of fractions A-D were performed under anoxic atmosphere (95% N2/5% H2) at 18 °C and without any freezing step. About 40 g of wet cell pellets were suspended in lysis buffer (50 mM MOPS/NaOH pH 7.0, 10 mM MgCl2 and 2 mM dithiothreitol) with a ratio of 10 ml lysis buffer per g of pellet. The cells were lysed by osmotic shock at 18°C under gentle stirring with an addition of 2.0 U/ml benzonase to reduce viscosity. The lysate was centrifuged twice at 10,000 ×g for 60 min at 4 °C to remove cell debris. The supernatant was applied on a DEAE Sepharose fast-flow column (65 ml) equilibrated with 50 mM Tricine/NaOH pH 8.0 containing 2 mM dithiothreitol (DTT) (buffer A). The column was washed at a flow rate of 4.5 ml/min for 2 column volumes. The elution step was performed through a gradient of increasing concentration of NaCl from 50 mM to 350 mM in 5 column volumes. The protein fractions eluted between 130 and 240 mM NaCl were pooled and diluted with an equal volume of buffer A and then the sample was loaded on a Q-Sepharose fast-flow column (50 ml) (GE Healthcare, Freiburg) pre-equilibrated in buffer A. The column was washed with 200 mM NaCl, and the proteins were eluted at a flow rate of 3.0 ml/min with a gradient from 200 to 400 mM NaCl in 3 column volumes. Protein fractions eluted between 235 -370 mM NaCl were pooled and diluted with an equal volume of 25 mM sodium phosphate buffer pH 7.6, containing 2 mM DTT (buffer B) and passed on a hydroxyapatite ceramic type I column (45 ml) (Macroprep; BioRad; München, Germany) equilibrated with buffer B. The column was washed at 3 ml/min with buffer B with 5 column volumes and the flow-through containing the protein from fraction A and B was collected. A gradient of 25 -500 mM of sodium phosphate was applied to the hydroxyapatite for 4 column volumes and the protein fractions eluted at 240 -490 mM sodium phosphate pH 7.6 were collected. This latter protein pool containing the fraction C and D was subsequently diluted with three volume of 25 mM Tris/HCl, pH 7.6, containing 2.0 M (NH 4)2SO4 and 2 mM DTT (buffer C), and injected on a Source 15 Phenyl column (15 ml) that was pre-equilibrated in the same buffer. After washing the column with 1 column volume of buffer C, the elution was done at a flow rate of 1 ml/min with a gradient from 2. (Merck Millipore, Darmstadt, Germany) . Ultimately, the concentrated sample was injected onto a 10/300 Superose 6 column (GE Healthcare) equilibrated in 25 mM Tris/HCl pH 7.6, containing 10% glycerol and 2 mM DTT and eluted at a flow rate of 0.4 ml/min. The flow through fraction from the hydroxyapatite containing the protein from fraction A and B were injected on the Superose 6 and both fractions were separated by their elution volume: 10.6 -13.6 ml for fraction A and 14.1 -18.1 ml for fraction B. Proteins from fraction C were injected on the Superose 6 and eluted between 11.6 and 14.9 ml. Proteins from fraction D eluted between 13.6 and 16 ml on the Superose 6.
Table S1
Crystallization, soaking and cryo-preserving solutions used for the different proteins studied in the present work. 
